Home-visiting support during pregnancy or soon after the birth of an infant can be advantageous for maternal well-being and infant development. The best results have been identified when home visitors are professionals, especially nurses, and if a theoretically driven curriculum is followed with fidelity. Some suggest that disadvantaged families, who may avoid professional services, respond well to support from community volunteers, but there is less evidence about their impact. This study identified potentially vulnerable mothers during pregnancy in randomly allocated neighbourhoods where local volunteer home-visiting schemes agreed to offer proactive volunteer support and control areas where the local home-visiting schemes did not offer this proactive service. Taking demographic, child, and family factors into account, there were no significant differences in infant cognitive development at 12 months of age between families who had been supported by a volunteer and those who had not. Better cognitive development was predicted by less reported parenting stress when infants were 2 months and a more stimulating and responsive home environment at 12 months. The results suggest that unstructured proactive volunteer support for potentially vulnerable families is not likely to enhance infant development. Limitations of the cluster-randomised design are discussed.
Introduction
Based on evidence from studies of early brain development (e.g., [1, 2] ) and interventions in the USA such as Early Head Start [3] , there has been an increasing emphasis in the UK on offering early intervention designed to enhance infant development and increase family well-being, especially to disadvantaged families [4, 5] . Many experts have highlighted the importance of intervening in early childhood with vulnerable families to ensure that children can develop to their full potential. In infancy, brain development is rapid, and there is most likelihood that development can be enhanced, which means that the return on investments is also likely to be greatest [6] [7] [8] . Interventions with the most impact on child outcomes generally involve centre-based provision of a carefully designed curriculum, such as the Abecedarian program [9] and the Perry Preschool project [10] . However, programmes incorporating home-based services for vulnerable populations have demonstrated their effectiveness particularly when they are offered proactively, either prenatally or at birth [11] . The combination of both home-based visits and centre-based services can be particularly effective, such as the Infant Health and Development Programme in the USA which was offered in the context of a randomised control trial to parents of low-birth-weight infants (e.g., [12] ). However, such comprehensive experimental programmes are generally too costly to incorporate into existing services. In addition, it is not clear which aspects of complex interventions-including support to parents at home, a day care place for the child, parenting groups, or additional child health checks-are most closely associated with improved outcomes. It was suggested some years ago [13] that trials could take one element of this kind of comprehensive intervention at a time, compared to existing services, to determine any beneficial impact.
There is some evidence that effects of different elements of interventions can be additive. For instance, the Early Head Start intervention randomly assigned families to receive home-visiting support and child educational services in a group, or only one of these. Children and parents in families receiving both home-visiting and centre-based child care showed most improvement, while centre care alone led to more improvement for children, and home visiting had more impact on parenting and the home environment [3] .
Timing of support may be important. A review of early interventions concluded that support might be particularly useful when the first contact is made during pregnancy, providing a means of establishing positive relationships between families and service providers in the community [14] .
There has been debate regarding whether professionals should offer support to parents or whether the same impact could be achieved by (less expensive) paraprofessionals, and results are contradictory [15] . A systematic review of home-based social support provided by nonprofessionals for socially disadvantaged mothers who had recently given birth [16] concluded that there are benefits to capitalising on experienced mothers in the community, both in terms of cost and cultural sensitivity, in comparison with purely hospital-based programmes led by teams of health care professionals. In a review of parenting support, Moran et al. [17] categorised support as informal (neighbours, family), semiformal (community organisations, the voluntary sector), and formal (professional services). Both Moran et al. [17] and a more recent review [18] concluded that formal interventions with a strong theory base and a clearly articulated model may be the most effective, with the most potential to influence child outcomes. Nevertheless, a UK parent survey found that informal support was preferred to that from "expert" formal sources [19] . In particular, "hard to reach" and vulnerable families may respond better initially to support from other parents rather than from professionals, providing the potential for community parent support to be a "gateway" to more intensive services if necessary [5] .
The question of whether or not visits are structured, following a clear curriculum, is also relevant. There is a range of evidence that professional home visiting using structured materials can significantly improve parenting and child outcomes. The most rigorously evaluated home-visiting intervention, the Nurse Family Partnership Programme [20] , has a wide range of materials and involves regular visits from pregnancy until infants are 24 months. It has proved particularly beneficial in the USA for young and/or single women of low SES [21, 22] . In the UK, structured social support from a community midwife was provided during pregnancy, targeting mothers at risk for low birth weight [23] . The intervention had a beneficial impact on maternal and child health outcomes. A combination of visits from community volunteer, a nurse, and a social worker has also been the subject of a randomised trial, with the professionals giving advice and the volunteers providing support [24] . Mothers reported fewer psychological symptoms and made greater use of services. The Bristol Child Development Programme [25] offered support and encouragement through health visitors visiting monthly postnatally for one year, exploring issues such as diet, health, and maternal self-esteem, and it has been incorporated into health visitor practice in some areas, but no evidence from trials is available. Thus, there is substantial potential to improve child and family outcomes from home visiting using approaches that specify the frequency and number of visits and provide a range of materials.
It has been found that "community mothers" who are not health professionals can be effective in delivering a structured programme originally intended for use by professionals. A randomised trial in Dublin assessed the impact of the Bristol Child Development Programme for families with new-born infants living in disadvantaged neighbourhoods when delivered by community mothers, finding significant benefits for mothers and children [26] . Intervention children received more immunisations; parents read and played in a more stimulating manner and reported being less tired and miserable. Nevertheless, structured support generally requires more training and supervision, and while it may appeal to some families, it has been suggested that many mothers may respond better to support that is more flexible and acknowledge their own expertise [27, 28] which may be easier for a lay visitor.
Home-Start support is offered widely in the UK and provides visits by local volunteer parents who receive some preparation about how to be supportive but generally decide on the content of visits and their frequency with the family [29] . Several uncontrolled studies of Home-Start suggest that it is valued by families, who believe that it has beneficial impacts [30] [31] [32] . However, one quasiexperimental study did not find a significant difference between those receiving Home-Start support and those receiving standard local services in either the outcomes examined or the extent to which services other than Home-Start were used [33] . A second cluster-randomised trial studying families with new infants found only one impact of Home-Start support on parenting; reports of parental stress were lower when infants were 12 months old compared to two months, a greater decrease than was found for control families [34] . However, no impact of the support was found over the same time period on the alleviation of maternal depression or of new cases developing [35] . While volunteer home visiting may seem to be an attractive policy for supporting families, given its relatively low cost, it has been emphasised that commissioners of services should focus on programmes that are committed to continuous quality improvement as well as rigorous evaluations of efficacy [36] . Volunteer home visiting may be low in cost, but the majority of the evidence for its positive impact is anecdotal rather than from controlled studies. This study was designed to determine if volunteer support offered prior to or soon after an infant's birth could have a positive impact on child development when infants were 12 months of age. were initiated after the home visiting had been established and the families had been given time to settle into a routine following the birth of their new babies. Of 237 Home-Start schemes in England, at the time 161 (68%) were eligible and approached, and 41 (24%) agreed to be randomised. Ineligibility was because their catchment area was also a Sure Start Local Programme area (n = 15); (Sure Start Local Programmes was a national area-based government intervention designed to strengthen and add to services for families with children from 0 to 3. One of the six core services offered in all areas was home visiting to all mothers with a new baby, though the amount of home visiting and the nature of the visitor varied though the country). Home-Start judged that they were not ready for involvement in research (n = 20), or they were already offering proactive support for new mothers in their area (n = 7). A further 34 were excluded for logistic reasons (too distant). The initial randomization for schemes was 1 : 1, but insufficient schemes volunteered to meet the target of 50, so randomization was changed to 2 : 1 part-way through. The final distribution was 24 intervention and 17 control schemes. Each intervention scheme received a payment of £500 to cover the costs of preparing new volunteers.
Method

Families.
Recruitment took place in waiting areas during routine antenatal clinics. Mothers were told that the study was designed to find out if offering homevisiting volunteer support to families made a difference. All completed a brief screening measure to determine eligibility and gave initial consent so that they could be contacted once their infant was born. They were told that further contact from the researchers, when their infants were 2 months and 12 months of age, would depend on background characteristics collected at recruitment. In areas randomised to provide the intervention, women were also told that they might be contacted by Home-Start before their baby was born to offer volunteer support; those in the control areas were told that the support was not available in their area.
Eligibility criteria for inclusion were living in the geographical areas covered by the Home-Start scheme; mother at least 18 years; able to understand spoken English; infant birth weight ≥2500 grams; ≤5 days in Special Care Baby Unit; a score of 9 or more on a modified version of the social disadvantage screening index (SDI) [37] with a range from 0 to 21. The SDI includes highest occupation of either partner; highest educational qualification of either partner; tenure of accommodation; overcrowding; accommodation shared or not; availability of a vehicle; type of neighbourhood, based on the Jarman Underprivileged Area Score [38] .
Participants.
In pregnancy, 1,007 mothers-to-be agreed to be involved, 541 in intervention neighbourhoods, and 466 in control neighbourhoods. Just over half the families in intervention and control areas were eligible (intervention areas 274/541, 51%; control areas 253/466, 54%). The mean SDI of eligible families in the intervention areas was higher than that of the families in control areas (mean SDI: intervention 11.3, s.d. 1.9; control 10.9, s.d. 1.8; t = 2.22, P < .05).
Names and contact details of eligible families in the intervention areas were passed to their local Home-Start scheme. Of the 274 eligible intervention families, 96 received HomeStart support, defined as more than one visit while 178 did not. Of the 178 unsupported intervention families, three quarters declined the offer either following telephone contact by Home-Start (73, 41%) or after the initial visit by the Home-Start scheme coordinator (60, 34%) [39] . Some (29, 16%) were never contacted by Home-Start, and a small number accepted the offer and were either put on a waiting list but never given a volunteer (10, 6%) or received only one support visit (6, 3%). Those not receiving the support had a significantly higher mean SDI score than the supported families (not supported N = 178, 11.5; received support N = 96, 11.0, t = 2.73, P < .05; see Figure 1 ). All but one of the supported families (N = 95) received a research visit when their infant was 2 months old, 93 received a visit when their infant was 12 months old, and 92 received both.
The extent to which families in the Home-Start areas were not receiving the service only became evident part-way through the study, and contact was then made with unsupported intervention families to gain their agreement for research visits. It was possible to contact 130 and 97 (75%) agreed. For some, their infants were older than 2 months, but the 2-month home visits were completed for 73 and 90 had a visit when their infants were 12 months of age, with completed visits at both time points for 66 (see Figure 1) .
Just over three quarters (196/253, 77%) of eligible families recruited in the control areas agreed to research visit when recontacted after their child's birth. Those who did not agree (N = 57) had a significantly higher mean SDI than those families taking part in the research (declined: 11.8, took part: 10.7, t = 4.14, P < .001; see Figure 1 ). All but one (195) of the participating families received a research visit when their infant was 2 months old, and 179 were visited when their infant was 12 months old, 178 receiving both research visits.
Detailed information about family demographics, child, and family characteristics was collected during two research home visits completed when infants were 2 and 12 months of age. Thus, there is little true "baseline" information apart from general family vulnerability. A £10 shopping voucher was given at the end of each research home visit. These were conducted blind to whether the area was one in which families were offered Home-Start support or areas where no support had been offered.
The Intervention.
Home-Start offers a service intended to complement the role of professionals by improving the support available to families who may not want or be identified as requiring on-going professional help. Emphasising the befriending nature of the support, volunteers are mainly parents themselves who aim to remove any stigma attached to receiving help, responding to families with flexibility, openness, and encouragement so that parents' capacity to cope is enhanced. There are national guidelines for volunteer preparation and general guidelines about the nature of the support offered to families [29] . Preparation consists of 10 half-day sessions covering topics such as safety when working in homes, how to be nonjudgemental, how to find out what the needs of the family are, and how to deal with safeguarding issues. Two additional training sessions were created for the study to cover issues and topics particularly relevant for families with a new baby (see [34] for more details).
After an initial visit from the local Home-Start scheme coordinator to decide if the family wanted support and to discuss their needs, a volunteer was identified matched as closely as possible to the family. Subsequently, volunteers and families jointly decided on needs, on the frequency of visits, and how long the support should continue. They may engage in a number of different activities, providing company, assistance with childcare or other household tasks, going out on joint trips to local facilities, or giving parenting advice (see [40] for details).
Families in the control group and those in intervention areas offered but not receiving Home-Start received existing services provided by the UK National Health Service (NHS) free of charge to all mothers and infants, that is, home visits from a midwife are routine during pregnancy, and for two weeks after the birth, home visits are routine from a health visitor after the child's birth; there is on-going availability of their general practitioner (GP) and, when referred by the GP, from any of the specialist mental health services [41] .
Measures
Maternal Depression.
Maternal depression symptoms in the previous seven days were assessed with the Edinburgh Postnatal Depression Scale (EPDS), [42] when infants were 2 and 12 months old. This 10-item self-report questionnaire was developed for use by primary care health workers to screen and identify postnatal depression. Items are scored 0 to 3, with a cutoff of 13 or more indicating depression. Its internal consistency with this sample was high (α = 0.87).
Family Stress.
The parenting stress index short form (PSI/SF, 36 items; [43] ) was administered when infants were 2 and 12 months of age. Responses to 36 statements are on a five-point scale from strongly agree to strongly disagree, with scores ranging from 36 to 180 (Cronbach α: 2 m., 0.92; 12 m., 0.99). Questions cover three domains, each with 12 items: parental distress (e.g., "I feel alone and without friends"); parent-child dysfunctional interaction (e.g., "My baby smiles at me much less than I expected"); difficult child (e.g., "My baby makes more demands on me than most babies").
Parenting and the Home Environment.
The Infant/ Toddler version of the Home observation for measurement of the environment (HOME) inventory [44] was administered when infants were 2 and 12 months old. This standardised assessment is designed to provide an understanding of Child Development Research 5 the child's experience completed through a semistructured conversation with the primary caregiver in the home with the child present and consists of 45 items (scored either 1 "yes" or 0 "no"). A total score is calculated, with a higher score indicating a more advantageous home environment for child development (Cronbach α: 2 m., 0.80; 12 m., 0.76). Reliability was established between six raters, with Kappas ranging from 0.76 to 0.94, mean 0.86.
Infant Temperament.
Infant difficult temperament was measured when infants were 2 and 12 months old using the Infant Characteristics Questionnaire (ICQ) [45] . The ICQ asks a parent to describe their baby's characteristics using seven-point Likert scales, in response to questions about day-to-day behaviour. A mean item score of 1 indicates a favourable temperament, whereas a score of 7 indicates difficult temperament. [46] , a widely used standardised assessment of infants' cognitive, language, and social/behavioural development, was administered when infants were 12 months of age. It has three scales: the mental development index (MDI); behaviour; motor development, but only the MDI was used in this study. Researchers received extensive training in the Bayley administration and strictly adhered to the procedures as detailed in the manual. Inter-rater reliability for the research team's scoring was calculated using Cohen's Kappa, and scores ranged from 0.75 to 0.96 (mean 0.84).
Infant Cognitive Development. The Bayley Scales of Infant Development
Statistical Analysis.
Only those families with complete data when infants were both 2 and 12 months of age were included in analyses. Using SPSS version, 18 comparisons were made between the Home-Start-supported group and both comparison groups (matched control group, unsupported intervention group) of their SDI scores, demographic characteristics, and all characteristics assessed at 2 and 12 months, using chi-square for categorical variables and t-tests for continuous variables. Pearson correlation coefficients were calculated between child and family characteristics and the Bayley Mental Developmental Index (MDI) to determine which variables should be entered into multiple regressions to identify significant predictors of child developmental status at 12 months of age. After controlling for these characteristics, group membership was entered, comparing supported families with matched control families and comparing supported families with others in the same areas who did not receive Home-Start support.
Results
Receipt of Support.
Families were referred to Home-Start during pregnancy, but there was a substantial range in the average age in which the support started, reflecting different local capacity and the availability of suitable volunteers. On average, support started just after birth at 0.2 months (s.d.
1.7 months), but this ranged from three months before the infant's birth to 4 months after the birth. More than half of the support (56%) had started by the infant's birth, and almost all families (93%) were receiving support when the first research home visit was made and when infants were 2 months old meaning that the family characteristics such as reported stress, the home environment, and maternal depression and child characteristics such as difficult temperament may have been influenced by the support. The frequency and duration of support were determined by the volunteer and family jointly, and the research team could not influence this. Support did not extend through the whole first year for most families, the average number of visits was 15.1 (s.d. 11.9, range from 2 to 50), and average of months of support was 5.5 (s.d. 3.6, range from 1 to 14).
Demographic and Family
Characteristics. Given the difference in mean SDI scores between the total intervention and control groups, the scores of families taking part in the research visits were compared, and there was only one difference. The total control group (N = 196) had a lower mean SDI (10.7, s.d. 1.7) than the group that was offered but did not receive Home-Start support and that agreed to research visits (11.2, s.d. The mean SDI of the intervention group families supported by Home-Start and completing both research visits (N = 92) did not differ significantly from the mean SDI for the control group with both research visits (N = 178) or the unsupported intervention group (N = 66; see Figure 1 ). However, comparisons of demographic characteristics that contributed to the SDI revealed some differences between the supported group and the total control group (N = 178) (see Table 1 ). On average, the supported mothers had more children and more educational qualifications, fewer were in employment, and fewer were white. Rather than controlling for these characteristics in a multiple regression, it was decided to create a smaller matched control group of 92 to compare with the 92 mothers in the supported group seen when infants were 2 and 12 months. They were matched on the number of children in the family, maternal occupational status, maternal educational qualifications, and maternal ethnic background (white/nonwhite). This matched group did not differ from the intervention-supported group in their demographic characteristics (see Table 1 ). The unsupported families in intervention areas (N = 66) did not differ significantly from the supported families (N = 92, see Table 1 ). 1 Mean higher for intervention supported group (n = 92) versus total control group (N = 178), t = 1.80, P = .07. 2 Proportion lower in intervention-supported group (N = 92) versus total control group (N = 178), chi-square 3.476, 1 df, P = .06. 3 Significant difference between intervention-supported group (N = 92) and total control group (N = 178), chi-square 15.73, 4 df, P < .01. 4 Significant difference between intervention-supported group (N = 92) and total control group (N = 178), chi-square 8.25, 3 df, P < .05.
Child Development Research
Comparisons of child and family characteristics indicated that, despite matching, there was one difference between the supported group and the matched controls, with intervention mothers reporting more parenting stress when their infants were 2 months old than the matched controls. Consequently, this was controlled for in regression analyses, as these were all other indicators with significant correlation coefficients with the Bayley MDI (see Table 2 ).
Child Cognitive Development.
In uncontrolled comparisons, infants in the matched control group had a significantly higher mean Bayley MDI score than the children Table 2 : Comparisons between groups in mean characteristics of the children, mothers, and the home environment of families seen at both research visits, when infants were 2 and 12 months of age (standard deviations or percentages in brackets). [42] . 2 Parenting stress index [43] . 3 Home observation for measurement of the environment [44] . 4 Infant characteristics questionnaire [45] . 
07).
Multiple regression analyses were conducted first to include the supported and matched controls and then the supported and nonsupported families from the intervention areas, taking into account all 2-and 12-month characteristics significantly associated with the Bayley MDI (see Tables 3 and  4) . Home-Start support, compared to being in the matched [42] . 2 Parenting stress index [43] . 3 Home observation for measurement of the environment [44] . 4 Infant characteristics questionnaire [45] .
control group, was not a significant predictor of the Bayley MDI. Children were likely to have higher MDI scores when mothers reported less parenting stress at 2 months and when the home environment was rated as more stimulating and responsive at 12 months (see Table 3 ). Home Start support, compared to being in the same areas but not receiving the support, was not a significant predictor of the Bayley MDI, with a more stimulating and responsive home environment at 12 months as the only significant predictor (see Table 4 ).
3.4.
Discussion. This study reflects a challenge that faces many researchers to attempt a rigorous study design in a realworld setting. The intervention providers imposed restrictions which weakened the study. Cluster randomisation of areas rather than families led to a control group that was less vulnerable based on the screening instrument. Possibly in the intervention areas, more families with some problems thought that taking part in the study would be a good idea, whereas in the control areas, they would not receive support, so this was not a factor influencing involvement. A trial with randomisation of families within each area would have been preferable. However, the eventual supported and control groups receiving both research visits did not have significantly different scores on the screening instrument, principally because the most vulnerable of the control group families declined to take part in the research. A second issue was the low rate at which the support was taken up by families whose names had been passed to Home-Start organisers, which was probably a reflection of the fact that this study referred families to them based on risk factors, whereas their more usual practice was to receive referrals of families with identifiable problems. Nevertheless, once this issue came to the research team's notice, a second "no treatment" control group could be included which proved useful since they did not differ from the supported group in any way. A further restriction imposed by the voluntary organisation was that research visits should not start until families had become "settled" following their new baby's birth, with two months of age being the agreed first research contact. This information then could not be considered a baseline since for almost all the supported families visits had been initiated, some several months earlier and before the birth. Supported families reported experiencing more stress in their parenting at that first visit than the control families. This could mean that the matching failed to take into account sufficient factors and that they did have more stress, despite similar demographic characteristics. There may also be other aspects of the families that the study did not measure. The families who agreed to the support may have been hoping to meet someone who could share their problems and have had greater concern about their ability to cope with their infants. It could also mean that the introduction of a volunteer had led them to talk about and contemplate their difficulties more openly as a first stage of dealing with them, so they were more likely to report problems on a questionnaire. This might be the case since the only impact of the support on parenting identified for these families was that the parenting stress reported by mothers in the supported group started higher but was reduced significantly more than the stress reported by the control group [34] .
The level of parenting stress reported at two months was a significant predictor of a lower MDI score when infants were 12 months old, but receipt of support was not significant. Perceiving parenting as stressful when infants are in their first few weeks may leave mothers less able to be responsive and stimulating, and it was this aspect of the home environment when infants were 12 months of age that was a significant predictor of Bayley MDI scores in both regression analyses. This suggests that home visiting, whether from a volunteer or from a professional, may be more effective in promoting child development if parents are given strategies to enable them to be more responsive, focussing on promoting positive parent-child interactions rather than concentrating on stress. A qualitative study exploring the nature of Home-Start support [40] concluded that the volunteers primarily provided emotional support. While sharing problems, which did lead to less perceived stress over the year, is beneficial to the mother which may mean that there is a less focus on activities likely to stimulate infants.
This study did not show that volunteer support of an indeterminate nature offered proactively in pregnancy was likely to enhance child cognitive development at the end of the child's first year, and this appears to be a reasonable robust result, despite the study limitations since it was shown with two different comparison groups. In addition, it reflects the findings of the only other randomised study of this particular volunteer support which found no impact on children's socioemotional development [33] . Null findings can be as important as evidence that interventions can have an impact so that resources can be directed effectively.
To enhance child cognitive development, it is probably necessary either to intervene directly with children or to work with parents specifically on ways to promote infant development, as occurs in the Nurse Family Partnership programme [20, 22] to make any substantial impact. Volunteer support has its place, and many qualitative studies have identified the value that parents place on this kind of input and gain emotional sustenance [30, 31, 40] . However, if a child is at risk of poor cognitive development, the provision of home-based volunteer support is likely to be useful only if volunteers follow a theoretically driven strategy, over a set number of visits and with a range of materials. Alternatively the involvement of volunteers may be an important way to introduce the family to other professional services designed specifically to promote child development.
